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3. Detailed Description of the Device] 

[Technical Field of the Device] 

The present device relates to an optical pickup device that records 
and reproduces data on and from a recording track formed on an optical 
storage medium such as an optical disk. 
[Prior Art] 

In recent years, an optical disk memory that employs an optical disk 
having an optical storage medium formed into a disk, as a storage medium 
has been proposed. On a data storage surface of this optical disk, a 
microstructure recording track having a track width of, for example, about 
one micrometer and a track pitch of about two micrometers is formed. A 
laser beam having a spot diameter of about one micrometer is irradiated onto 
this recording track. 

An intensity of the laser beam is modulated to correspond to data to 
be recorded while rotating the optical disk, thereby storing the data. In 
addition, a change in a level of a reflected light of the laser beam from the 
data storage surface is detected, thereby reproducing the stored data. 



A section that causes the laser beam to follow the recording track, 
that narrows down the spot diameter to a predetermined magnitude, and 
that forms an error signal for servo control and a reproduced signal is the 
optical pickup device. Figs. 4(a) and 4(b) exemplarily depict a schematic 
configuration of the optical pickup device. This optical pickup device 
focuses the laser beam on an object by a knife edge method. This optical 
pickup device is configured integrally and moved in a radial direction of the 
optical disk. 

In Figs. 4(a) and 4(b), a laser light output from a semiconductor laser 
element 2 formed on a side surface of a housing 1 is reflected by a 
polarization beam splitter 3, bent in a radial direction of an optical disk OD, 
converted into a circularly polarized light by a quarter-wave plate 4. 
Thereafter, the circularly polarized light is converted into a parallel light 
(hereinafter, "laser beam") by a collimator lens 5, and an optical axis of the 
laser beam is bent in a direction of the optical disk OD by a polarizing prism 
6. The laser beam is narrowed down by an objective lens 7 and imaged on 
the recording track. 

A reflected light (hereinafter, "signal light") from this optical disk OD 
is converted into a generally parallel light through the objective lens 7. An 
optical axis of the parallel signal light is bent by the polarizing prism 6 to be 
coaxial with a laser beam from a light source. The signal light is returned 
to the collimator lens 5 and converted into a convergent light by the 
collimator lens 5, passed again through the quarter-wave plate 4, and 
converted into a linearly polarized light, a polarizing axis of which is 
orthogonal to the laser beam output from the semiconductor laser element 1, 
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and thus transmitted by the polarization beam splitter 3. 

A part of the beam transmitted by the polarization beam splitter 3, 
which part corresponds to a certain ratio of the beam and which includes an 
optical axis of the beam, is reflected by a split mirror 8 that forms a knife 
edge, imaged on a track servo light receiving element 9, a light receiving 
surface of which is halved in a tracking direction. The remaining part of the 
beam is imaged on a focus servo light receiving element 10, a light receiving 
surface of which is halved on a split line parallel to a ridge line 8a of the split 
mirror 8. 

Further, the objective lens 7 is equipped with a tracking mechanism 
for positioning this objective lens 7 in the radial direction of the optical disk 
OD and a focusing mechanism for performing focusing. These tracking 
mechanism and focusing mechanism will be referred to as "objective lens 
moving mechanisms" hereinafter. 

A servo control section, not shown, detects a position error (tracking 
error) of the laser beam on the recording track based on an output signal of 
the light receiving element 9, and controls the tracking mechanism according 
to the detected error to move the objective lens 5 in a direction of reducing a 
positional offset of the laser beam on the recording track. The servo control 
section also detects a focus error of the laser beam on the recording track 
based on an output signal of the light receiving element 10, and controls the 
focusing mechanism according to the detected error to accurately image the 
laser beam on the recording track. Further, recorded data is fetched from 
the output signals of the light receiving elements 9 and 10. 

In the optical pickup device configured as stated above, the 
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semiconductor laser element 2 is arranged on the side surface of the housing 
1, and the optical axis of the semiconductor laser element 2 is bent by the 
polarization beam splitter 3 so as to coincide with optical axes of the other 
optical components including the objective lens 7. Due to this, as shown in 
Fig. 5, the optical axis LI of the semiconductor laser element 2 is sometimes 
not coincident with the optical axis L2 of the objective lens 7 but offset 
therefrom by as much as an offset amount d. 

If the optical axes LI and L2 are thus offset, an imaging position of 
the objective lens 7 is offset in a tracking direction T. For this reason, an 
offset occurs to the tracking error signal, thereby disadvantageously 
deteriorating tracking control accuracy. 

Conventionally, therefore, as shown in Figs. 6(a) and 6(b), the 
housing 1 is halved at a portion la into which the polarizing prism 6, the 
objective lens 7, and the objective lens moving mechanisms are incorporated, 
and this portion la is attached to the housing 1 to be movable in an optical 
axis direction of the objective lens 7. 

To make the optical axis LI coincident with the optical axis L2, the 
portion la is moved in an adjustment direction C, thereby performing an 
adjustment operation. 

Such a conventional device has, however, the following 
disadvantages. 

Since halves of the housing 1 have substantial weights, rigidity of the 
housing 1 is reduced. Due to this, if the optical pickup device is moved in 
the tracking direction, an unnecessary vibration is generated to adversely 
affect the tracking control. 
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Further, a mechanism for connecting the portion la to the housing 1 
is complicated, which disadvantageously hampers scale-down of the optical 
pickup device. 

Moreover, the optical axes tend to be offset by environmental changes 
such as temperature change. 
[Object] 

The present device has been achieved to solve the conventional 
disadvantages. It is an object of the present device to provide an optical 
pickup device capable of making an optical axis of a semiconductor laser 
element coincident with an optical axis of an objective lens without need of 
dividing a housing. 
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In the above-stated embodiment, the triangle pole-shaped polarizing 
prism is employed. However, as shown in Fig. 3, the present device is 
applicable to an optical pickup device that employs a polarizing prism 30 
configured so that two triangle pole-shaped polarizing prisms are combined 
into a square pole-shaped polarizing prism as a whole. 

It is noted that the present device is also applicable to a device for 
detecting a laser beam error by a method other than that according to the 
above-mentioned embodiment. } 
[Effect of the Invention] 

As described above, according to the present device, the adjustment 
member that adjusts positioning while the polarizing prism is guided in the 
radial direction of the optical disk is provided. It is, therefore, 
advantageously possible to make the optical axis of the semiconductor laser 
element coincident with that of the objective lens without the need of 
dividing the housing. It is thereby advantageously possible to prevent 
occurrence of the unnecessary vibration and prevent the optical axes from 
being offset accompanying the environmental changes. 
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